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ABSTRACT
 
Thisstudy evaluated numerousarticles,threelocal vocational education programs,and
 
three integra^ted program studies. All oftheinformation reviewed discussed the value,
 
method,and results associated with the integration ofindustrial artsand academics. The
 
impetusforchangeis the corporate world and federal and state legislation. Thesefactions
 
see valuein the conceptofapplied skills. Validation ofvocational education's role in the
 
developmentofprojected studentoutcomesthrough applied skills isanimportantissue
 
receiving concurrencefrom the Carl D.Perkins Vocational Education Act,School-to-Work
 
Opportunities Act,and California'sSchool-to-CareerPlan. Recognition ofthe inherentcore
 
subjectmattertaught within theframeworkofthe traditional shop class is important. Math,
 
science,and history is subject matterembedded in the traditional shop class. Vocational
 
education playsa very important partin making sense outofthe mundaneand answering
 
the question,"Why do 1 need to know this?" Studiesshow that the design oftoday's work
 
force will look differentin the year2000,and the need for unskilled laborers will decrease
 
and the percentage ofneeded skilled workers will increase. Thus,schools need to rethink
 
theirattitudetoward vocational education and ratherthan eliminate programsthey need to
 
redesign them to meetthe changing workforce. The goal ofthis project wasthe
 
developmentofanintegrated mechanical draftingand mathematicscourseincorporating the
 
elementsofMath B. The results ofthis projectshowed evidence ofthe importanceof
 
integrating mathematics with vocationaleducation classesin theform ofacademies,career
 






Thedevelopmentofthis proj^th^been adream foranumberof T
 
dream isadirect reflection ofpersonal vocational education/wofkexperience,and cuirent
 
teaching experience. This project,like most,did notcometofruition through any single
 
endeavor. It becomesextremelyimportant then toacknowledgefamily,friends,
 
colleagues,and professors that have tolerated,influenced,and guided mein the
 




Mrs.Jan Holdridge,teacherand Mathematics DepartmentChairat Nogales High School,
 
Rowland Unified School District.
 
Ms.Carole Solis,SDCteacher at NogalesHigh School,Rowland Unified School District.
 




Mr WalterR Chrysler(1956)who wrote.
 
an apprentice. Everybodyin Ellisknew thatany apprentice
 
had been required to passan examination~a stiffone. Some
 
boysfailed to make the grade,butI had doneso readily,
 
because mathematics wason ofmygood subjects. 1 had used
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Mechanical drafting does much morethan introduce studentstoa vocational skill.
 
Mechanical drafting reviewsand incorporates,asapplied skills,math conceptson aregular
 
basis. Mechanical drafting fits underthe umbrellaofindustrial artsand is notregularly
 
viewed asa viable departmentfrom which studentscan glean alternativeacademiccredit
 
toward graduation. Through legislation and the assistance ofvocational education
 
advocates,industrial arts departmentsand programsare being revamped thus providing a
 
path tosuccess. Thefocusofthis projectison acurriculum design based on the elements
 
ofCalifornia's MathB program and how oneelement.Transportation,can be applied to
 
mechanical drafting providing studentsan opportunityforalternative math credit.
 
Context of the Problem
 
Integration and career paths are butafew ofthe new buzz wordsassociated with
 
currenteducational transformations. Transformationsinitiated by thedevelopmentofthe
 
California High SchoolInvestmentdocument.TheScans Report,Second to None,and
 
California's School-to-Career initiative. Asan innatecomponentofall these reports,
 
integration and career pathsemergeasacommonthreadforan educational direction
 
focused on lifelong learning and social awarenessand commitment. Hopefully,as
 
programsare sculpt,designers will look toindustrial technology programsasaviable
 




Research indicatesthe needforintegrated programsthatcrossoverimaginary
 
barriers,barriers thathavekeptindustrial technology separatefrom theacademiccourses.
 
The viabilityandimportanceofthislinkageisimmeasurable. Theneedfor programming
 
thattranscendsthe traditional has beconieinten^'ovenin state documentsaspreviously
 
mentioned. Integration isanimportantcomponentforthesystemicchangesintegral to
 
whatcomprises the School-to-Work Opportunities Act(STWOA). Advocatesofindustrial
 
technology,and those educators whohavetoansitionedfrom the manualtraining to
 
technologyeducation,welcometherenewed interestin the value ofthese programs.
 
Interpretersoftechnologyrealize its mUnyfacets and theinnate versatility it provides when
 
developing programming. Technology educators provide relevantand appropriate
 
exposure to the world of work through applied problems(Gow,1995).
 
Purpose of the Project
 
The purposeofthis projectwastodevelopatechnical matheniaticscurriculum
 
based on the stateframeworkforafirstsemester mechanical drafting program. This
 
proposed program was designed for high school students in grades ten through twelve.
 
Thecurriculum wasdesigned toservethe technical and mathematical needsofhigh school
 
studentsin the Rowland Unified SchoolDistrictand morespeeifically,those students at
 
Nogales High School. Theimpetusfor this program began asasimple desire to meetthe
 
needsofthe high school population by providing an altemativecreditoption and linking
 
two Courses. Theexpansion oftheintegration ofcurriculais animportantissue. The
 




Significance of the Project
 
Thecurrent mathematicsand mechanicaldraMngcurriculum doesnotprovide
 
students altemative orintegrated course work that hasrelevanceforthose students not
 
immediatelycontinuing theireducation beyond grade twelve. This curriculuin provides
 
students with the skills necessary tooptfor mathematicsorvocationaleducation graduation
 
credits. Further,the contentbeing taughtin the Rowlmid Unified School District will be
 
the mostassessable to all students.
 
Technical mathematics(integrated math and drafting)will notbedesigned asan
 
entity in and ofitself Thiscourse is being designed to align with existing advanced math
 
and drafting courses thus providing allinterested studentsacontinuum. The sequencing
 
forentry into this course will be by teacherrecommendation. This course will address the
 
Focuson Leaming(FOLs)topics of.PowerfulTeaching/Learning and Support-Personal
 
and Academic Growth. It will alsoaddress the Essential StudentLearning Requirements
 








Limitations. Thefollowing limitationsapply tothis project:
 
1. This projectis limited by the availability ofa high school drafting lab.
 
2. This project wasdeveloped based upon site available computersoftware.
 
Delimitation. Thefollowing delimitation appliestothis project:
 
1. The computer portion ofthe project was specifically developed forIBM
 






Thefollowing termsare defined as they apply to this project.
 
CAD/CAM—ComputerAided Design and Computer Aided Manufacturing
 
Hardware—The workstation monitor,computer,and peripherals
 
Software—Computeroperating programsand third party programs
 




Technology- Subject matter defined by Industrial Arts,Manual Arts,Trades,Technology
 
Education,and Vocational Education coursecontent.
 
Integration—A course blending academics with Industrial Arts.
 
TechnologyEducation-Subject matterdefined byIndustrial Arts,Manual Arts,Trades,
 
Technology Education,and Vocational Educatioh coursecontent.
 




VocationalEducation-Subject matterdefined byIndustrial Arts,Manual Arts,Trades,
 
Technology Education,and Vocational Education coursecontent.
 
Organization of the Project
 
This projectis divided intofive chapters. Chapterone providesan introduction to
 
thecontextofthe problem,purpose ofthe project,significance ofthe project,limitations
 
and delimitation,and definition ofterms. ChapterTwoconsistsofareview ofthe
 
literature. ChapterThree outlines the population to be served and the projectdesign.
 
ChapterFourreviews the budgetrequired forimjplementing the project. ChapterFive
 










Research indicates the need forintegrated programs thatcrossoverimaginary
 
barriers,barriersthathave keptindustrial technology separatefrom theacademiccourses.
 
The viability andimportance ofthislinkageisimmeasurable. Theneed forprogramming
 
thattranscendsthe haditional has becomeinter-woven within astate document(The
 
California School-to-CareerPlan,1995),and is butoneimportantcomponentfor the
 
systemicchangesintegral to whatcomprisesthe School-to-Work OpportimitiesAct
 
(STWOA). Advocatesofindustrial technology,and those educators whohave transitioned
 
from the manual training totechnology education,welcometherenewed interestin the
 
valueofthese documents. Instructorsoftechnology realize its manyfacetsand the innate
 
versatility it provides when developing programming. Technologyeducators provide
 




Three questions prevail in the developmentofthis project Specifically,(1)
 
understanding the driving force behind theimplementation ofcross-curricularintegration,
 
(2)discovery ofthe prevalence ofprogramsintegrating vocational and academicclasses,
 
and(3) theimportanceofintegrating vocational and academicclasscurriculum forthe
 




What is the impetus for implementation of programs that integrate
 
vocational education and academics?
 
Advocacyofthe trades dates back tothe timeofDewey whowasfearful that
 
withoutf^jprenticeships the skills needed to maintain the integrity ofmajorindustries
 
would soon die. Dewey's concern is not unlike those oftoday's educators and
 
intermediariesthrough the decades. According tothe United StatesDepartmentof
 
Education,(DigestofEducation Statistics, 1994),early Federal Education Legislation
 
provided land grantsto establish and maintain agricultureand mechanical colleges with the
 
Morrill Act,1862. The Smith-Hughes Act, 1917, provided supportfor vocational
 
education via grants to states. In 1963,the Vocational Education Actincreased federal
 
supportof vocational education schools,vocational work study programs;and research,
 
trainiiig,and demonstrationsin vocational education. This Actwasreplaced by the CarlD.
 
Perkins Vocational Education Actin 1984. The 1977YouthEmploymentand
 
Demonstration ProjectsActestablished a youthemploymenttraimng program that
 
promoted education-to-work transition and literacy training. Goals2000: EducateAmerica
 
Actand School-TO-Work Opportunities Actemerged in 1993.
 
Realizationoftheimportantcontribution industrial technology makesin the overall
 
education ofthe high school studenthas notconsistently been strong,butit is again
 
gaining momentum(Grubb,1993). Theintegration ofindustrial technology and academics
 
isoneofthe five elementsoutlined in California's Vision(The California School-to-Career
 
Plan,1995) and isacomponentofthe Carl D.Perkins Vocationaland Applied
 
Technology Education ActAmendments. Although integration is nota new concept,it is
 
getting more attention as the businesscommunity,technology,and academicinstructors
 
begin to work togethertoward acommon goal.
 




education in orderto makethe United Statesa morecompetitive nation. In recent years,
 
educators havelooked at this documentasa wayin which toimprove the quality of
 
education being provided students. Section2ofthe act states.
 
Itis the purpose ofthis Actto makethe United States more
 
competitivein the worldeconomy bydeveloping morefully theacademic
 
and occupational skills ofall segmentsofthe population. This purpose
 
will principally beachieved through concentrating resourcesonimproving
 
educational programsleadingtoacademicand occupational skill competencies
 
needed to workin atechnologically advanced society(Perkins Act,1990).
 
California's proposal,School-to-Career,responded to the federal School-to-Work
 
Opportunities Act(STWOA)setforth during the Clinton administration. STWOA putsin
 
motionfunds to assiststates in the planning and implementation ofaresponsive design via
 
federal grants. STWOA hasasunsetclause at which pointfederal funding will cease and
 
existing programs will be maintained bythe individual state authority. It is estimated that
 
by the year2000the percentofunskilled workersneeded in thejobforce will drop by
 
morethan half. In 1950,unskilled workers represented60%ofthelaborforce and itis
 




TheSTWOA marksa giantstep toward the developmentofan
 
educational system that matchesstudents'educational attainment
 
and corresponding skills more closely tojob opportunities. Italso
 
reinforcesthe need to prepare students with high levelsoftechnical
 
skills and related academiccompetencies.
 
TheSchool-to-Work legislation givesstates theflexibility and
 






STWOA has been met with mixed reactions. Backersofthis plan see it as the
 
vehicle to provide students much needed skills that will ultimately lead tosuccessin the
 
business arena. Businesses are supportive. ProponentsofSTWOA see itasa way to
 
supportthe validity ofvocational education classes. "Foreducators,STWOA means
 
dramaticchangesand arevolutionary wayofpreparing studentsforthechallengesofthe
 




New technologieshave generated increased and varied applicationsof
 
scientifically based materials in the worldofworkthereby increasing the
 
importanceofscience and math knowledgeand skillsfor workers. For
 
manystudents,science and math areintimidating subjects. Low achieving
 
and average students tend to shyawayfrom such courses as they represent
 
unfamiliarand difficultconcepts. Stereotypicimagesand expectations,
 
lack ofself-confidence,andfailure to perceive relevance aresomeofthe
 




Helping students learn moreaboutscienceand technology and become
 
moreskilled atproblem solving and analysis has been the goal ofrecent
 
educational efforts. Manyoftheseinitiativesinvolvetheintegration of
 
academicsubjects with vocational education inacombined curriculum and
 
instructional delivery. In this way,students have the opportunity to apply
 
theiracademicknowledgeto specific occupational tasksand tosolving
 




The VocationalEducation TargetIntervention program piloted programsatWithrow
 
High School thatconnectand wereable to demonstratedfor students the relationship
 
between academicsand business. Integrated curricula atWithrow High School linked
 
carpentry with language arts and mathematics. Assignments were written with regard to
 
the vocationaleducation projectwhich ultimatelyaffected academicachievementand put
 




Catonsville CommunityCollege(CCC)and Printing IndustiiesofMaryland and
 
Southern Pennsylvania(PIM+SP)responded to business concernsaboutdeficienciesin
 
basic reading and math skills through a two-fold process. CCC(1993),wroteand
 
conducted asurvey thatdemonstrated the deficienciesto be more thanjustlocal,and then
 
they wrote and received grant moneytoimplement basic training programs(p.9).
 
Education is the meanstoanend,buttheend is currently in acontinual stateoffluctuation.
 








purposeful studies which blend theory and application. Blended
 
instructibri needstooc^urfor all studeiitsateyejylevelofschpolingv
 
Learning derived through the peiformance oftasksand pfoji^^
 
th^ wse ofinfbnjaation and sldlls and retention;md application ofkhowle^
 
Strategies thati^iiiie systemicchangeand becontean^e
 








OpponentstoSTWOA seeitasanotherdream schemethat willonly tdcefunding
 
awayfrom existing programs. Alltoo manyacademiciansonly see highschool academic
 
prOgrainming asServicing the A toFstudents mid everyone else is placed in thedumping
 
groiind ofindustrid arts. Industrial arts programs provide much value and th®y connect.
 
Existing programs havechanged,and a multitude ofnew programs haveemerged
 
asa resultoflegislatiori. State reform,business concerns,and technology adyocates.
 
Programsthatprovide relevance through changeincorporate integration,collaboration,and
 
connectivity. Technologyin all itsformsand definitionssurroundseveryoneand by its
 
very nature is integration,collaboration,and connectivity. "...Change is the key word,and
 
changeimplieslearning. And people today have tokeeplearning"(CaliforniaEducator,
 
1997,asstated by D.Stem). Studentscan keep learningfrom the programs that are
 
fashioned similar toacademies,career pathsorcertificate programs,and programs that
 




How are programs that integrate yoeational and academic classes designed?
 
Research ofthe literatureshowsa variety ofprogramshaveemerged asaresult,in
 
part,to Goals2000and School*to-Work legislation; Programs have become customized
 
according to site application and how sucha program willconform to thelocal
 
socibeconomicinakeup/ According to Go^ (1989),industrial arts playsa viable role ina
 
student's education byiiicreasing retention levels through directapplication and bridging a
 
gap between industrial artsand academics(p.8).
 
Several programs have been developed,primarily within the past
 
five years,whichemphasize the teaching ofmathematicsand sciencein
 
industrial arts/technology education. Theseinclude: ''Technblogy^ucatioh-

Mathematicsand ScienceIhter^ Curriculum Project,"developed bythe
 
MarylandState Departo ofEducation,Texas'"Interfacing Math,Science
 
and Technology,"and others. These programs,and others presentlybeing
 




Cody(1989)maintains the curriculum guides used byindustTial aits instructors
 
show mathtrelated objectivesand moreis actually taught, "...the Architectural
 
Drafting curriculum,where only one math-related objective wasfound,instructors reported
 
teaching62rhath-related objectives''(p.25). A stydent's sticpess rate in ihdusffial^ 
 
courses is correlated to hissuccessin understahding and applying mathconcepts(p 29).
 
Roeggeand Ferej(1995)write thatinterviews and observation by Grubb,Davis,Lum,
 
Plihal,and Morgaine(1991)show eight modelsofintegration:
 


















5. Independentsenior-year projects whichincorporate skills learned in
 
vocational and academiccourse work
 
6. Occupationally oriented academies,orschools-within-schools
 
7. Occupationally oriented high schools
 
8. Occupational clustersreplacing traditional academicdepartments within
 
ahigh school;acombination ofoccupational clustersand academicdepartments
 
in a matrix structure(p.1).
 
Restructuring an educational institution hasnumerousimplications non-the-leastof
 
which isagreementon typesofprograms. Three applications will be described in this
 
subsection; theacademy model,career pathsor certificate programs,and a program that
 
allowsfor alternative graduation credit.
 
"Academies usually operate as schools-within-schools"(Grubb,1996). At
 
Pasadena High School they have thePasadenaPartnership Academies whereacademic
 


















Theacademy model presents thematicclusterssuch ascomputers,finance,health,
 
and communication. Theacademy model addresses the needsofall studentsand exposes
 
them toastructured and hierarchical program. All studentsarerequired totakecore
 
academicclassesfulfilling graduation requirements plusthe necessary vocationaleducation
 








Academiesare the collaborative effortofateam ofinstractors. Theteam is typically
 
comprised ofan Ehglish,rt socid seience,and vocational education instructor.
 
Through thistypeofstructme,"itbeopmesfairlyeasy to integrate vocationally relevant
 
material into academic courses and to coordinate courses"(Grubb,1996). Anotherkey
 
elementofacademiesisthe hnk betweeneachindividu^cluster,business,and higher
 






ofacademiesin Califomiaindicate thattheyreducedropoutratesand increase
 
enrollmentiit postsecondaryeducation among studentsotherwise atrisk of
 
-	 dropping out(Grubb, 1996).
 
Clearly,the Academy modeland the necessary restructure involved is notapplicable
 
to many sites. CareerPathsand Certificate programson the other hand involve less overall
 
restructuring. CareerPathsand Certificate programscan befound atSouth El Monte High
 
School where their approach to the tenants ofGoals2000and School-to-Work tookona
 
differentlook. Students interested in Industrial Technology and Engineering havean
 
option ofthree separateand distinctcareer paths: work,certification,and university.
 
Technology classcurriculumsinclude subject matterthatcrossesacademic barriers;itis
 
inherentin theframework, "...studies in the technologiescan bridge many gapsin the
 
learning process,including those in mathematicsand science(Cody,1989,p.16).
 
Within thethree career paths,students enroll and participate inadiverse program
 
designed forlife-long learning(AppendixB)where tech prepcoursesare blended with
 
academicclasses. According to Dugger(1994),numerouscomparisonscan be made
 
between technology and academics. Such comparisons link technology and science,
 
technology and engineering,and technologyand mathematics (p.7-8).
 
Technologyeducation should reveal the processoftechnology
 




experiences to augmentclassroom instruction. Likewise,such education
 
should show how technology affects individuals and society.
 
Technology education should beappropriate to the student's ageand
 
experience. Itshould begin with descriptive material and then involve
 
principles and concepts,incorporating directexperience atall levels.
 
Technologyeducation thatincludessocial impactsas well asthe technics
 
provides the opportunity tointegrate the twoin newlyformulated curricula,
 
possibly making increased use ofteaching.
 
Thesciencesand mathematicsareimportantto the understandingofthe
 
processand meaning oftechnology. Theirintegration with the technology
 
education curricula is vital(TheTechnology Teacher,1994from AAAS,p.3).
 
Theopen architecture ofGoals2(XX)and School-to-Work allowsfor diverse
 
interpretation. The benefitofsuch adesign is the individualism by which a school site may
 
developa tailor-made program. AtAzusaHigh School,CA,an alternativeform ofmeeting
 
graduation requirementscombined wood construction technology and mathematics.
 
Students receive ten credits aftersuccessful completion ofBasicand Occupation1 Wood
 
Construction and upon doing so fulfill twosemesters ofmathematicsfor the purpose of
 
graduation. Students gain entrylevel skills,knowledgeofrelated terminology,and
 
extended mathematics skills as they relate to the world ofwork. Each unitofinstruction is
 
linked to the related mathematicsstandard(s). Evaluation ofstudentsuccess eminatcsfrom
 




Programsthatintegrate technology and academics differin appearance,presentation
 
style,butnotin intent. All programsare professing the importanceofthe role that
 
integrated programs play in the overall developmentofastudent's high school career.
 
Integration looksgoodon paperand hasthe backing oflegislation,butitsimplementation
 






Is the integration of vocational and acadeniie classes pertinent to th
 
success and life long learning of all students?
 
Industrialtechnology byitselfdoes not provide thenecessary education that will
 
ultimately prepare today's studentfortomorrow'sJob no mattef how it getsdefined and
 
presented. Cooperation and collaboration in the design and developmentofa''niulti
 
direction integration model"(Lipton,1994,p.9)should linkacademics with career
 
vocations as well as across"technology areas" (Lipton,1994,p.9). Technology should
 
ceasetobean entityin and ofitself. "Effective integration requires notonlyintegration
 
among existing curricular areas butacross technology areas. Integration across technology
 




Kolde(1991)suggests thatthejobs graduates takeonin the future will require
 
increased training and education. Thecallforintegration is necessary in order to meetthe
 
needsofthe work force and future employee. Thefocus needs to befor all students,thus,
 
causing aredefining ofthe traditiOnd. Again,cooperation and collaborationamongthe
 
factions provides real world application toacademicconcepts. By giving vocational
 
education"a much broaderfocusand purpose...vocational education becomesan
 
educational deliverysystem~notacontentarea. Vocational education blendsand
 
interrelatesall the varioussubjectareasintoanintegrated andcomprehensiveeducational
 




program,and the materieds.Studentinterestand retention is increased dtie,in partjto
 




Businessand industry have long recognized the needforemployeeswho
 
possessasolid foundation in the academic basics,whocan communicate
 
with and relate tooneanother,and whoare competentin the basic technical
 








needs ofthe workplace,education miistchange. Theclassrootnofthe fiiture
 
isone thatintegratesacademictmd technical khbw'ledgeand skills within^M
 
applied vocationallearning model (p.455).
 
"Sometime s(X)n an'educational think tank'willhave the revelation thatour
 
children need to beequip^d with b^icthree^ditttensional pfoblem-sblvingand practical
 
skillsv Mr;Rannels predicts. Atthat pointthe cycle will becomplete,as we moveahead
 
into the past"(Rannels,1990-91). F^perand pencilexamsarenotthe bnly measureOf
 
success. Industrial arts classes address all learning levels and dosothrough practical skill
 
development. The response by school administrations tolow achievementin academic
 
areas is toincrease the volunie- This happens attheexpenseofindustrialaFts,according to
 




Forman and Steen(1996)suggestthat there are unwarranted mythsassociated with
 
applied academicsand thata good payingjob may notrequireahigher education. Ifa nail
 
is offcenter byasixteenth ofaninch will the stud still be secured? Absolutely. Whatmath
 
class allowsfora margin oferror such as this? None. Applied academicscan and should
 
bechallenging,thus,vocational educationcan beforeveryone whetherthey are college
 
bound or not. ''...Moreover,modem vocational programs,geared to technology and
 
industrial standards,can provide thesame levelofrigor to which traditional academic
 
courses aspire. Indeed,the skills required for critical thinking,communication,and
 
teamworkadvocated in the academicstandards arejust whatstudentsneed to preparefor
 
workin an internationally competitiveeconomy"(p.33). Skill based leamingcan provide
 
increased options when students areexperiencing uncertainty abouttheireducationalfuture.
 
ButCarl wanted both—to preparefor both a goodjob and agood
 
college. Todothis he worked afterschool asan apprenticeon aconstruction
 
crew that was building aswimming pool ata nearby hotel. Little did he
 








Asitturned out,Carl used on this project manyofthe things helearned
 
in algebra^ geometry,and sdehceclasses—especiallyaboutgathering and
 
recording data,making measurements,calculating answers,and interpreting
 
results. Buthelearned something else as well: that practice is notthesame
 
as theory,that"work work"is not the same as "schoolwork."
 
In contrastto the rulestaughtin math class,the reality on the ground is
 




metamorphosis prompted byan assortmentofbusiness,federal,and state documents
 
advocating a better prepared graduate. Discovering how traditional vocational classescan
 
evolve and become an integral componentofthis new waveofchangeis discussed by
 
Grubb(1993). "The efforts tointegrate academicand vocational education forceteachers
 
to balance the varied capacities—general and specific,'academic'and'vocational'—that
 
successful individuals must possess" (p. 27). In order todo this effectively,teachers may
 
classroom. Karen Adamsdemonstrates this idea.
 




Department. She was paid for hertime by project grant money.
 
She worked ata golfcourse,whereshe designed asurvey,administered
 
itand interpreted the results. Shesays the experience gave hera better
 








According to CaliforniaEducator(1997),combiningacademicsand vocational
 
educationissomething all studehts need whetherornotthey are college bound. Infusion
 
ofvocational education brings exposure tocareer possibilities and work related curriculum.
 
Students may beinvolved witha marketing projectthathas been developed bythemfrom
 
infancy;a projectintegrating math,science,and English. All ofthis meanschangesare
 
necessary in the way material is presented and lessons delivered. There needsto be the
 
connectivity to the work place. Aslogical as this may seem,opponentstoSTWOA see it
 
asanotherdream scheme that will only takefunding awayfrom existing programs(p.6).
 
Industrial technology,in name,hastransformed itselfnumeroustimes and educatorssee
 
STWOA assimply another tag. Technology has been referred toas"manual training,
 
manual arts,industrial arts,and now technology education" (Gow,1995). In actuality,
 
the true essenceofthe subject matter taught haschanged but minutely.
 
Gow(1995)states,"...whata technology teacher believes should betaughtis a direct
 
resultof what the teacher believes technology is"(p48)"...tools—no matter how primitive,
 
no matter how sophisticated,that makeatask easier—and the way we use them"(Gow,
 
1995,asquoted in Tech Directions,1994)summarizesone perspectiveamceminga
 
definition oftechnology. Thisquote,in response toan inquiry concerning the definition of
 
technology,and how it is interpreted provides theimpetusfor program deliveiy.
 
Technology is applied science. Technologyisaknowledgeof
 
how todosomething. Technology is the means by which wesolve society's
 
problems. Technology is the things-objectsand artifacts-that we produce.
 
And,ofcourse,technology is toolsand the skills needed to use them.
 
Oncloserexamination,it becomesclear thateach ofthese definitionsis
 








by Gow(1995)whether or nottechnology is thoughtofasan art,ascience,or tools and
 
things. Students are now graduating with certificates ofproficiency,obtaining on-the-job
 
training throughcommunity classroom,working atalternative graduation requiremeiits,
 
and taking advantageof2+2programs. AtLopezIsland High and Middle School,WA,
 
"we haveintegrat^science and technologycoursesintoasingle activity-oriehifeted
 
curriculum. The new curriculum has been influenced bycurrenttrendsin Technology
 
Education,Applied Academicscurriculum in science,and Design Technology programs
 
from England"(Adams,1994). In a Construction Technology program at AltaLomaHigh
 
School,students can get math creditfor taking an estimating course. ThePasadena
 
Partnership Academies patterned after successful modelsin the United States,Europe,and
 
Japan produce high levelsofacademicachievementand studentretention. SouthH Monte
 
High School,GA,developed across-curricular certificate providing the opportunityfor
 
students to receive creditforan assignmentin twoor more classes. South El Monte has
 
developed school-to-career education plans thataddress the work bound,certificate,and
 




Someextraordinarily diverse and creative programs have been developed and others
 
simply redesigned toaddress the issues setforth in such legislation asthe Carl Perkins Act,
 
STWOA,and California's School-to-Careers Plan. Programs blend academicsand
 
vocational education showing connectivity between work based learning,school based
 
learning,and relevantactivities. Although programs vary depending upon resourcesand
 
interpretation,the goal(s)remain the same. Theeducation oftoday's studentsfor the
 






:Mntroductioii ■ ' 
Change happens because ofa vision. This projectisa directreflection ofa vision
 
tointegrate drafting and mathematics. The process began through general inquiry of
 
probable interest. In this case,the interest was great. Currently at Nogales High School,
 
Math A is offered and upon completion studentsshould be readyfor pre-algebra. Students
 
are notsuccessful with this transition and it wassuggested thatthere should bean interim
 
course between Math A and pre-algebra. Through conversations,the existance ofa Math
 
B program emerged. This program wasreviewed toidentify possibleelementsthatcould
 
successfully integrate with mechanical drafting. The population served,curriculum
 




Thecurriculum wasdeveloped specifically for studentsin gradesten through
 
twelvein the Rowland Unified School District. Thecurriculum is appropriatefor all
 
studentsin grades ten through twelve including the Resource SpecialistProgram(RSP)
 
and Special Day Class(SDC)program. Thiscurriculum wasdeveloped in accordance with
 
district guidelines and state frameworks. Thiscurriculum wasdeveloped in cooperation
 
with the math departmentat NogalesHigh School and the Mathematics Mentorfor
 




Thecurriculum developmentfor this projectwasaccomplished with the assistance
 
Education,Downey. Drafting unitsofinstruction were delineated and subsequently linked
 
to the existing math strands. Thefollowingtwo paragraphs provide an overview ofthe
 
curriculum development process. Specifically,thecurriculum structureand content
 
validation process. ■ ; 
Curriculum Structure. Thiscurriculum wasdeveloped in accordance with the
 




seven mathematic strands. The curriculum wasdeveloped focusing on a unit,
 
transportation,from the State of California's MathB program. Thecourse outline consists
 
ofthe following: (1) overview,(2)eighteen week plan,(3)units ofinstruction,(4)
 
assignments,(5)support material,(6)coordinates,and(7)semester assessment. The
 
material collated wasextractedfrom existing programs, and curriculum instruction used
 
drafting technology asthe vehicle to present MathB with an emphasison transportation.
 




Content Validation. Thecontentfor this curriculum was validated by review.
 
Thereview panel consisted ofthe Industrial Technology Department,Mathematic
 




An existing program integrating drafting and math in the local area wasfound atSo
 






ChapterThree has provided a description ofthe process used in the developmentof
 
the proposed curriculum. Thedevelopmentand design ofthis projecttakesintoaccountall
 
students and all learning abilities and modalities. This project design will be reviewed by
 












Theifflplementatipn ofthis projectis possibleinalarge parttothe presence of^1
 
primaiy non-consumablesand credentialed staff. Nogales High School hasin placea30
 
station drafting lab with all tablesequipped with Vemcodrafting arms. Presentin thelab is
 
the essential equipmentused by drafters; forexample;triangles;compasses;dividers;
 
rulers;an assortmentoftemplates;and texts.In addition thelab hasin place 19computer
 
stations. Eighteen ofthe 19stations have AutoCAD12and one station has AutoCAD13.
 
Toassist with instruction,the lab hasoneoverhead projector with an In Focusattachment
 
forcomputer to screen viewing,screen,and wall mounted Vemco blackboard arm.Output
 
is managed using alazerjet printer and eight pen plotter. ThecomputersareIBM clones
 
and have been upgraded for greatestefficiency in running the currentsoftware. Forthe
 









. . . . . 3.85
 
plotter pens(.35,.50,.70) . . . 22.50
 
plotter pens(assort, colors,pkg) 77.55
 
inkjet cartridge 
. . . . . 35.00 
cleanser. 9.70 
paper towels 18.05 
.vellum(9X 12) . . . 25.85 





drafting tables) . . . . . . . . . . 50.00 
Summary 
3. It 












Included in Chapter Fiveisa presentation ofthe conclusions gleaned asaresultof
 
completing this project. Further,therecommendationsextractedfrom this projectare
 




Theliterature evaluatedfor thisstudy validates the questions posed and
 
substantiates the need for continued program developmentand re-design. Federal and state
 
documentation showssupportfor the need to restructure education and have vocational
 
education asan integral segment Thereisa need to provideforcross-curricularintegration
 
because the benefits thatare extracted assiststudentsin realizing the link between school
 
and work. California is infactcommitted to excellenceand to providing the besteducation
 
possible. Through cooperation and collaboration at all levels and atall sites successcan be
 
achieved. Success maytakeon atotally new look,and old systems may have to be
 
dismantled giving Way tonew innovations thattake theform ofacademies,career paths,or
 
alternative credits. Success meansevaluation ofcurrentstrueturesand future goalsand the
 
steps that mustbe putin place toallow ittohappen. Changeis difficultas is retrofitting the
 
old shopclass. Industrial arts teachers know all too wellthatthere will beacontinued need
 
for mechanics carpenters,drafters,electricians,and etc... The traditional shop classis
 
quickly becomingamemory. Itis being replaced with technology and industrial education
 
which isa more broad application oftheold shopclass.
 
This research did identify and study individual programs. Thisresearch did not
 
addressissues and concernsofsite academicians viewsorresearch concerning their
 
thoughts aboutintegration with vocational education. Also,this research did notapproach
 








Based upon the findings of this study,thefollowing recommendations are stated as
 
they would relate to Nogales HS.
 
1. Thatother site industrial arts courses bereviewed to identify total programsor
 
introductory levels where the integration ofmath is feasible.
 
2. Thatthe industrial arts courses offered at NogalesHS address the possibility of
 




Industrial arts is an areaofinstruction thatinnately providesinstructionin math,
 
science,and English. Thisintegrated insiruction provides all students connectivety
 
between school and work. Aslogical asthis mayseem,integration is very hard to
 
accomplish because not all educators buy-in tothe concept.
 
Changedoes nothappen withoutconsequence and sacrafice. Each school site must
 
collectively evaluatesuch consequencesand sacrafices making sure the meansjustifies the
 
end and theend the means. Collecitively and collaboratively there needsto besufficient if
 
not total buy-in by all the players. Industrial Artscourses provide enrichmentfor high
 
achievers as well aS theslow achievers. Theanswerto educational deficiencies may not be
 
in increased academicgraduation requirementsthatputastrangle hold onindustrial arts but
 
morean integration ofthe two. Integrated programs need continued evaluation and
 




















wide spectrum. In as much as we would like to have all studentsentefand complete a^t^
 
four yearcollege program,the reality is they donotdoso. Therefore,we need to provide
 




The purpose ofthis projectis twofold. First,it will service all students needing
 
additional math skills. It will providethem achance"to experience how mathematicsis
 




Asstated in the Transportation Demand ManagementOverview,"theintentis to
 
redesign traditional coursesto provide learning opportunities thatcausestudents to
 
formulateand solve problems;criticize theirown work;workin teams;communicateabout
 
whatthey are doing;and toachieve masteryofthe particulartopic,skill orconceptthey are
 
being exposed to"(TDM). Projected outcome will be measured by quizzes,individual and
 






























Four. . , i i . ;	 Equipment
 
Five - Six.	 Measurement
 
Seven - Ten. . .	 Transportation Choices
 










Objective: Studentsare exposed to the history ofdrafting asagraphiclanguagefrom
 






















































Visual Communications Technology: Drafting 18
 
Population served: All students,SDC,RSP grades 10-12
 
Evaluation of student work:
 














Objective: Introduce to students non-verbal communication through the ages.
 
Assignment: Read and complete exercises. Help create a"WhatdoDrafters do?"
 
















4. Define the termson""Vocabulary Checklist",page7,BasicDmj'ii/ig/cr
 
Dc^i^n and answer"Check yourKnowledge",page9.
 
Grade: neatness 2pts 
on time 2pts 
complete 2pts 








Objective: Thestudents becomefamiliar with the progression oftwoindustries,
 




Assignment: Each group developsaone page essay abouttheirideas concerning
 
futuristic modesoftransportation. It may be necessary to developa picture(s)in order to
 






1. break-upinto assigned groups
 
2. electand record officers
 
3. discuss transportation problemsand solutions
 
4. selectone problem and elaborate on whatthe groupfeelsisa solution.
 
5. present your group's idea tomorrow
 
6. hand in aone page report,notes,and necessary drawings.
 
Grade: neatness Bpts 
ontime ; 2pts ■ ^ 
complete . \ 2pts 





















2. determine major years
 




5. presentand discuss the groupstime line
 






Unit Outline-Orientation and Safety
 
Objective: Studentsare exposed to all aspects ofsafety operationsinvolving the use of
 

















Student Expectatioh: Students understand the need fora positive attitude towards 
safety in the work place by demonstrating safety(ranceptsin their everyday class and shop 
.activities.' ■ ; 
Activities: ■ 





































yisual Communications Technology: Drafting 16, 19
 
Population served: All students,SDC,RSP grades 10- 12
 










Orientation and Safety-Assignment One
 
Theme: Orientation and safety
 
Objective: Students gain athorough understanding ofclassroom procedure. Students
 
understand rules and safety,discuss tipsfor success,and become orientated on room
 














2. copydown theformatfor writing class notes
 
3. hand in the outlineforcredit
 




















1. take notesconceming classroom logistics
 
2. take notes concerning classroom guidelines
 
3. return guideline signaturesheetstomorrow for credit
 










Objective: Thestudents gainathorough understanding ofhow complicance or non­
compliance to procedureand safety rules affects profitand loss.
 
Assignment: Studentsestimate the effects attendance and safety haveon the overall
 










3. everyone elsein the group is alaborer
 
















8. theCEO hasa press conference—the class
 











2. guest speaker 
3. discussion 
4. individu^ instruction 
Materials Needed: 
V T>:\overhead:prcjector 
SStudeht Expectation: The student develops a career matrix analyzing a specificjoband 
accurately outlines adirectional track. 
Activities: 
1. readings and chapter questions 
2. interest survey 
3. research and career matrix 
Academic Skill Enhancement: 
1. evaluate tables and graphs 
2. explore options 












Visual Communications Technology: bratting 17,41
 
Population served: All students,SDC,RSP grades 10- 12
 














Assignment: Each studentis responsible for the information on pages 15-17,Basic
 






1. Obtain page 15-17from the teacher. Follow along asthe teacher reads
 




2. complete the review questionson page 14
 
3. hand in the review questionsfor credit
 










Objective: Provide all studentsan opportunity toexplore possible alternative career
 
options through the use ofan interest survey.
 




1. obtain the COPS surveyfrom the teacher
 
2. use anumber2pencil to bubble in all responses
 
3. turn in the completed surveyforcredit
 










Objective: Provide all studentsan opportunity toexplore possible alternative career
 
optionsasidentified from the COPSinterestsurvey.
 
Assignment: Each studentselects oneofthecareeroption identified from theCOPS
 






1. write down the career options identified from the COPSinterestsurvey
 




4. hand in the matrix forcredit
 
Grade: neatness 3pts 







Objective: Thestudentunderstands the correctnamesand uses ofdrafting equipment,is
 
familiar witti the mediaused in completing adrawing,and understandsthe proper drafting
 
techniques. Theknowledgelearned is applied to developing and understanding real costs
 
























Student Expectation: Thestudentanalyzes dataand plansa methodological procedure
 






































Visual Communications Technology: Drafting 19
 
Population served: All students,SDC,RSP grades 10-12
 











Objective: The student applies drafting skills to the developnient of charts. Informatibn 
for the charts will coine frorn data conceifhing gasoline costsindollafs per day, cost factors 
Other than gasoline, and comparisons. 
Assignmeht: Each student develops a line graph from the informationprovided 
concerning grades of gasoline; 
. 'Procedure:.. . 
1. copy the information from the board 
2. obtain a sheet of bond drawing paper 
3. align the scales 
4. tape the bondpaper to the drafting table 
5. develop the X and Y axis tod label them according to the information 
6. plot and connect the points 
7. htodin the gjtohfbr credit 
Grade: neatness Spts.:-' . 
;V>'. ' .. : : ,mtime' .: . .': ' ' .;^ ;2pts.:. . ;v. 
complete'^ 2pts, 










Assighment: Each studentdevelopsabar graph frbin the iriforrnational essay provided.
 






1. copy theinformationfrom the board
 
2. obtain an informational essayfrom the teacher
 
3. obtain asheetofbond drawing paper
 
'X: 4.\\alignsGales ;V­
5. tape the bond paper tothe drafting table
 




7. developa bar graph
 














Objective: Thestudentapplies drafting sldll todevelopa pie chart. Informationfor the
 
pie chart(s)will obtainedfrom ateacher generated surveyconcerning driving habits.
 
Assignment: Each studentdevelopsapiechart(s)from tiie information provided
 




1. obtainacopyofthe teacher generated survey
 
2. obtain a sheetofbond drawing paper
 
3. tape the bond papertothe drafting table
 
4. useacompassortemplate tocreate acircle
 
5. convertthe valuesto percentages
 
6. developapie chartaccording to theinformation provided
 
7. use appropriate labels
 
8. provide aone paragraph discussion ofthe results
 
9. hand in chartforcredit
 
Grade: neatness Bpts 





Unit Outline - Measurement
 
Objective: Thestudent understands the importance ofmeasuring systemsand the
 
measuring instrumentsinvolved in drafting and related fields. Thestudentreviews
 


























































Visual Communications Technology: Drafting 20
 
Population served: All students,SDC,RSP grades 10- 12
 












Objeetive: Thestudentis able toconvertdecimalsand fractiohs;
 
Assignment: Each studentdeterminesthefractional valueforall decimalsincolumnA
 




1. copy theinformationfrom the board
 
2. use a sheetof binder paper
 
3. fold the sheetso the edge with the three holeson the leftside is even
 
with the rightside edge.
 
4. label theleftside"ColumnA"and label the rightside"ColumnB"
 










8. hand infor credit
 











Objective: Thestudentdetermines the bestroute to travel.
 
Assignment: Each studentis given a groupassignment. Each group will determine the
 






1. obtain the first problem
 
2. follow along as the teacher reads the problem
 
3. determinethe distance between pointA andB
 
4. deteimine the best route according to the guidelines
 
5. obtain the nextproblem and follow steps3-5
 












Unit Outline - Lettering
 






















Student Expectation: Thestudentaccuratelyand neatlycompletesajobapplication
 




1. vocabulary and check your knowledge
 




















Visual Communications Technology: Drafting 66
 
Population served: All students,SDC,RSP grades 10- 12
 
























1. getacopyofUnitThreefrom the teacher
 




4. hand in tomorrow atthe beginning ofclass
 










Objective: Allstudents^6inlroduc^to proper mechanicaldrafting lettering techniques
 


















Objective: Studentsareto practicelearned lettering techniques
 










4. hand in tomorrow for credit
 
Grade: neatness 5pts 



































Student Expectation: Thestudentaccurately and neatlycompleteschartsand
 






























Visual Communications Technology: Drafting 20,21
 
Population served: All students,SDC,RSP grades10- 12
 














Assignment: Each student will calculate round trip distancesin milesand kilometersfor
 
each route identified on t
 




1. follow along as the teacher reads the instructions
 
2. take notesfor understanding
 
3. complete the distance chart
 
Grade: neatness 









Objective: Studentscalculate actual distances based on predetennined destinations.
 
Assignment: Each studentcalculates arid records theround trip distance between points
 
^oriustreetmap.>^;; ^; . v'''
 
Discussion; Relatioriship between tiitte arid distance
 
■VProcedure:';; 
1. get a copy of amap from the teacher 
2. follow along as the teacher reads the instructioris 
3. select four locations you can reach in one day 
4. select four location you can reachin two days 
5. select four locations you can rearih in a one Week trip 
6. complete the distance chart 
7. hand inat the beginning of class, tomorrow 
Grade: neatness 
















follow alcfflg as thetieachef reads theinstructions
 
2. take notes as necessary for understanding
 
3. completethe chart(s)including dollars per mile
 




































Student Expectation: Students determine overall costs and neatly record the values
 


























Visual Communications Technology: Drafting 21
 
Population served: All students,SDC,RSP grades 10-12
 












Objective: Studentsdetermine the besttransportation mode by estimating variouscosts
 
then comparing estimateto true values.
 






1. follow along as the teacher reads the instructions
 
2. take notes as necessary
 
3. estimateand record three totals
 
4. determine and record actualcost
 
5. hand in at the beginning ofclass,tomorrow
 
Grade: neatness 3pts 









Objective: Studentsdetermine the best airline ratesand services.
 
Assignment: Each studentcalculatesand recordsthe bestchoiceofairline fares and
 










3. follow along as the teacher reads the instructions
 
4. take notes as necessary
 
5. complete the chart
 
6. hand in atthe beginning ofclass,tomorrow
 


































Student Expectations: Thestudentaccuratelylocates predetermined locations within
 






























Visual Communications Technology: Drafting 7,20,21
 
Population served: All students,SDC,RSP grades 10-12
 












Objective: Students locate city locations using grid coordinatesand record thecorrect
 
response using correctlettering techniques.
 






1. getacopyofworksheetone and two
 
2. follow along as the teacher reads the directions
 
3. take notes as necessary
 
4. check your answer
 
5. hand in atthe end ofclass
 
















Directions: Createa world globe using materials of yourchoosing. Label latitude and
 




Germany;Jamestown,South Africa;Madrid,Spain;and Managua,Nicaragua. Record the
 
longitude and latitude on aseparate sheetoflined binderpaperforeach city mentioned.
 








Objective: Studentsimprove skills identifying location coordinates.
 
Assignment: Each studentlocatesthe particular citiesasidentified on thefollowing
 




1. obtain a copy of worksheet 2.1, 2.2, and 2.3
 
2. follow along asthe teacher reads the directions
 
3. take notes as necessary
 
4. check your answers
 
5. hand in at the end ofclass
 
Grade: neatness/lettering 3pts 





 Map Coordinates-Worksheet 2.1
 
Directions: Getacopyofthe Colorado map. Foreach city in column A,identify the 
cooresponding map grid. Place the grid coordinatesin columnB 
A ' ■ ■ B ■­
Example: 
1. Steamboat Sprs 1. 3, A 
Exercise: 
2. Lamar 2. . 
3. Durango 3. 
4. Denver 4. 
5. Sterling 5. 
6. Glenwood 6. 
7. Salida 7. 
8. Antonito 8. 





Directions: Getacopy ofthe Kansas Map. Foreach city in column A„identify the 
eooresponding map grid. Place the grid coodinatesin column B. 
A,' ; : B . ■ 
Example:
 


























Directions: Getacopyofthe C^iforaw city in column identify the
 
coorespondidng map grid. Place the grid coordinates in column B.
 
/ Exainpie::;J '^;.^ "-^;':- . 
;l.''Chico\WA:: ;v. g. 
Exercise: 
2. San Diego 2. 
■ 3.'- Madera^;■:: .:'^,,V. 
4. Baker 4. 
5. Brawley 5. 
6. Bishop 6. 
7. Bumey 7. 
8. Alturas 8. 
9. Arcata 9. 




Objective: Students determineXandY coordinate valuesasthey apply to the
 




















3. metric grid sheets
 
Student Expectation: Students determine theX andY values ofan object based ona
 
random!start value. From the determined coordinate values,each studentdevelopsa
 




1. Absolute values,T-chart and drawing
 
2. Absolute values,T-chartand drawing
 
























Visual Communications Technology: Drafting 6,7,8,9,14
 
Population served: All students,SDC,RSP grades 10-12
 












Objective: Studentsdevelopadrawing usingX and Y coordidnate values.
 
Assignment: Each studentdeterminesthe necessaiy coordinatesin ordertodevelopthe
 








2. check your answers
 
3. find an open computer station
 
4. turn on the monitor
 
5. turn on the harddrivc
 
6. waitforthe drawing screen to appear
 




to point enter yourX and Y valuefor point A.
 
















CONGRATULATIONS, YOU ARE DONE
 

































'. Theme:- .CAD'- '
 
Objective: Studeiits developadrawing usingXandY coordidriate v^ues.
 
Assignment: Each studentdeterminesthe necessaryccxjrdinatesin order to developthe
 










4. turn on the monitor
 
5. turn on the harddrive
 
6. Waitforthedrawing screen toappear
 






































































Objective: Students developa drawing usingX andY coordidnate values,
 
Assignment: Each studentdeterminesthe necessary coordinatesin ordertodevelopthe
 








2. check your answers
 
3. find an open computer station
 
4. turn on the monitor
 
5. turn on the harddrive
 
6. waitforthe drawing screen to appear
 




to point: enter yourX and Y valuefor point A.
 
































































Prompt: MrsScott will be travelingfrom Nogales High School to Chico,California,this
 
summerto visit with family and friends. She plans to drive and will need toknow best
 
route and distance,gas mileage,and expected automobile ware. MrsScottalso needs
 
informationon alternative routes and modesoftransportation should shechoose notto
 
drive. MrsScott will be traveling with a beautiful gray cat,MrsGray. MrsScottand Mrs
 
Gray truly enjoy nice scenery because it helps makealong trip shortoratleast itseemsso.
 
MrsScottownsa 1996Honda Accord,Six cylinder.
 
Assignment: MrsScotthas hired you asatop notch travel agentto determine and
 
formulateacompleteitineraryfor this trip. If you are an"A",you are to assiune that
 
moneyis notobject. If you area"B",the emphasis needs to be on nice scenery. If you
 
area"C",you need to developan itinerary thatis veryeconomical. Documentall yoiu
 
findings. Summarize your results using excellent mechanical drafting lettering techniques.
 
Present yourfindings in a reportfolder.
 
Some things to consider and include:
 
1. mileage 2. miles/gal 3. hours/day 
4. cat 5. food 6. hotels 
7. airlines 8. connecting flights 9. best route 
10. scenic route 






























5. Ind/Bus Tech Core
 






1. English 2(Int App Com)
 
2. World Hist. & Geog.
 
























3. Sciencedm App Bio/Che)
 




















4. Drafting Occupation 3
 
5. Ind Tech Lab Ass't
 






























1. English 2(lnt App Com)
 


























3. Sciencedm App Sio/Che)
 
4. Drafting Occupation 2
 
5. Math - Geometry
 


































1. Englishl dnt App Com)
 
2. Science - Biology
 




5. Ind/Bus Tech Core
 






1. English 2dnt App Com)
 
2. World Hist. & Geog.
 




























5. Intro, to Drafting
 




























Taking requirements' in summer school (ie. H&S,Science, See. Sci.), students would free up yearly schedule for additional
 
elecUves (ie. Commercial Art, Computer Oustness Skills, etc.)
 
T.. h IN 'lull'I'nfC't iri - < I tvcc«




Take hold ofthe driver's wheel with a
 




Here's how it works. Lets say you're given aii assignmentto
 
research and reportona topic. Once you begin your research,
 
think if the topic might be used in another class. Check with
 
Jjhe teacher who gave you the assignmenttoseeifhe orshe wiH
 
"let you use your paperfor extra creditor bonus points in
 
another class. The topic must be related to something you have
 
studied or will study in your other class. Check with the
 
teacherfor approval that yourassignmentcan be used in his
 
class also. If both teachers agree that the topiccan be used in
 
both classes,have the teacher who gave you the assignment
 
grade it,and attach the Cross-Curricuiar CertificatefCCO
 
filled out by them. Now,give thesameassignment to your
 
other teacher for them to read and issue points or raise a grade.
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Experiences B OdTech 
Pre Algebra 
SimiiBer loth nth Grade 
Academics 
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